Miliary or disseminated tuberculosis is the most severe form of tuberculosis, caused by haematogenous spread of tubercle bacilli. It used to be a disease of young children, occurring usually within a year of primary infection.' It can also be a complication of any chronic tuberculous lesion in adults and with changes in the prevalence of tuberculosis the peak incidence of miliary spread was reported in the 1960s to be in the eighth decade, the "cryptic" variety being as common as the "classical" presentation.2 We report our findings on miliary tuberculosis in South and West Wales from 1976 to 1978 as part of a retrospective survey of 1000 cases of tuberculosis in the area.
Methods
The patients with miliary tuberculosis were traced and documented as in our previous studies dealing with pulmonary and extrapulmonary tuberculosis.34 Additional information was extracted from the notes of patients with miliary tuberculosis including symptoms and signs at presentation, biochemical and haematological indices, the period of observation before the correct diagnosis was made, and abnormalities on the chest radiograph.
The cases were divided according to the radiographic appearances into (1) classical, if miliary shadows were present; (2) overt, if changes suggestive of active or previous tuberculosis (but not miliary shadows) were seen; and (3) cryptic, if there was no evidence on the radiograph to suggest tuberculosis.
Results
During the three years 28 (2.8%) of the 1000 patients with tuberculosis reviewed had miliary spread. Seventeen (61%) of these had miliary shadowing, seven (25%) had other radiological changes consistent with active or previous pulmonary tuberculosis, and four (14%) had no radiographic changes suggesting pulmonary tuberculosis.
The age distribution of the three groups is shown in table 1. Only two of the 28 patients were less than 20 years of age while half were over 60 years. In the 11 patients with overt or cryptic disease only two were under the age of 60 years, while 12 of the 17 who had classical disease were under 60. Sixteen patients (57%) were male and six (21%) were of non-European origin in a population where only about 2% are of non-European origin.5 Two of the four patients with cryptic miliary tuberculosis presented with urinary symptoms and were found to have tubercle bacilli in urine and sputum. The other two patients died, one presenting with a pneumothorax and the other with meningitis.
CULTURES
Twenty-one patients (75%) had positive cultures (table 2) . Seventeen were diagnosed by repeated examination of sputum, gastric washings, urine, and cerebrospinal fluid, only four requiring more invasive procedures to make the diagnosis (pleural and bone marrow aspiration and lymph node and testicular biopsy). Eight patients (29%) had positive cultures from two or more sites at the time of diagnosis.
In five of the remaining seven cases no specimens Three of the seven patients (43%) with overt radiological evidence -of pulmonary tuberculosis (but not miliary shadowing) died. Two had pleural effusions but pleural fluid was never examined for tubercle bacilli. Treatment was started on the ninth and 49th days after admission but both patients died the following day. The third patient had bronchopneumonic shadowing with tubercle bacilli in.the sputum but died 40 days after starting treatment from perforated tuberculous ulcers of the ileum.
Two of the four patients with cryptic miliary tuberculosis died. One presented with a pneumothorax and the diagnosis was made at necropsy; the other, who presented with meningitis, had biochemical changes in the cerebrospinal fluid suggestive of tuberculosis but died three days later, despite antituberculous treatment, from adrenal failure due to tuberculous lesions of the glands.
The length of observation before diagnosis was no greater in patients who died than in those who survived. Ten of the patients with classical miliary shadowing were observed for over seven days before starting treatment. In one patient with cryptic spread the period between onset of symptoms and diagnosis was two years.
RELAPSES
So far none of the 16 patients who survived have relapsed within the area surveyed.
Discussion
Miliary tuberculosis is no longer a common condition. Only 2-8% of 1000 patients with tuberculosis had evidence of disseminated spread, which for the population studied gives an incidence of 0 45 cases per 100 000 population per year. The diagnosis of miliary tuberculosis was made in nine patients only at necropsy; in another 13 it was indicated by miliary shadowing on the chest radiograph and in the remaining six by simultaneous positive cultures from two sites.
Previous studies have emphasised the difficulties in diagnosing some cases of miliary tuberculosis and have referred to them as "concealed"6 or "cryptic."2 In our patients with miliary tuberculosis the most common symptoms and signs were weight loss and general malaise with a low-grade pyrexia. Respiratory symptoms were uncommon. Nine patients complained of abdominal pain, but in only three patients was hepatosplenomegaly recorded. Disease of the central nervous or genitourinary systems was seen in most patients. No differences in symptoms or signs were noted between any of the three groups of patients.
The age incidence of miliary tuberculosis has steadily risen: half the patients in this survey were over 60 years and most of these had overt or cryptic disease. It is thought that in the elderly reinfection can behave as primary infection because of an agerelated change in immunity. Elderly people, however, frequently have concomitant diseases which may predispose to activation of previously acquired infection.
Seven patients were receiving corticosteroids or immunosuppressants at the time of diagnosis. Millar and Home noted suppression of symptoms when patients were on such drugs, leading to a delay in diagnosis of the tuberculosis.7 Three of these patients died from their tuberculosis and one from the underlying condition.
There were more deaths in our survey than were noted by Proudfoot et al,2 five of the nine patients who died having overt or cryptic disease. Three of the four patients with classical disease who died had had an alternative diagnosis based on the chest radiographic appearances and had received treatment for that disease. None of these patients had sputum examined for tubercle bacilli. Only two patients (7%) had negative cultures for tubercle bacilli (table 2)-one had classical disease and negative cultures for sputum, gastric washings, laryngeal swabs, urine, and bone marrow and the other had cryptic disease. In contrast, a greater proportion of patients in Proudfoot's 
